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DEAN K. JUE
Implementing GIS in the Public Library Arena
The rate of introduction of Geographic Information Systems (GIS) into
public libraries is accelerating. This study investigates the experiences of
all types of libraries that have either successfully or unsuccessfully intro-
duced GIS into a library environment. From librarians
'
experiences, it
is apparent that the most important consideration for successful GIS
introduction into a library is adequate staffing and stafftraining. From
this and other information collected during this study, a decision /low-
chart was developed to help public librarians evaluate the type of GIS
services that should be provided in any given library environment. The
Public Library Users Geographic Information System (PLUS+GIS) re-
search project, based in Florida, is a projectfocused on developing meth-
odologies to assist public libraries in introducing GIS to their patrons.
INTRODUCTION
Geographic information systems are starting to appear in more and
more libraries. GIS hardware, software, and the accompanying data are
usually fairly expensive, however. The level of user support that may need
to be provided by librarians for such systems may also be unacceptably
high. With the increasing interest in linking GIS and libraries, a critical
examination of the factors leading to successful versus unsuccessful imple-
mentation of GISs in a library environment would be helpful to other
libraries contemplating such a decision.
This research paper will provide an overview of Geographic Infor-
mation Systems in a variety of library settings and analyze the most criti-
cal factors leading to successful or unsuccessful implementation of a GIS
in libraries. This information will be used to develop a model for imple-
menting GIS in a public library environment.
GEOGRAPHIC INFORMATION SYSTEMS
Geographic information systems contain information stored in digi-
tal form that can be referenced to some point (e.g., storage well), line
(e.g., river) , or area (e.g., census tract) , on Earth (or even in outer space) .
A formal definition for a GIS that has been adopted by the National Cen-
ter for Geographic Information and Analysis is:
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A geographic information system is a computerized database man-
agement system for capture, storage, retrieval, analysis, and display
of spatial (locationally defined) data.
The value of a GIS is the ability to store and relate attribute data
(e.g., census data) with the geographic features (e.g., the census tracts)
and view them relative to other geographic features.
GIS AND LIBRARIES
Libraries, whether they are research, public, state, or corporate, have
become interested in GIS software and data because 80 percent of gov-
ernmental information has a spatial aspect to it (Huxhold, 1991). More
and more, these data are being distributed primarily or exclusively in
electronic format. For instance, the TIGER (Topologically Integrated
Geographic Encoding and Referencing) files developed by the U.S. Bu-
reau of the Census and distributed on CD-ROMs can be processed into a
digital map showing the appropriate census information for the entire
United States.
Given the electronic nature of GIS, what is the role, if any, of a li-
brary in providing access to such computer software and its associated
data? Several recent articles have addressed the issue of the proper role
of a librarian in this new digital environment (Allen, 1993; Kollen &
Baldwin, 1993; McGlamery & Lament, 1994; Wong, 1993). Major issues
that need to be considered by any librarian attempting to implement a
GIS within their library environment include:
1. Is the library a "library" or a "laboratory" (Kollen & Baldwin, 1993)?
2. What is the role of the librarian? Is it merely to be an access facilitator
or to also include the roles of collector, selector, and finder of spatial
data (Allen, 1993) or perhaps even "map-maker?"
The answers to such questions have varied widely among the differ-
ent libraries that have made GIS and spatial data available to their pa-
trons. An examination of libraries that have actually placed GIS into a
library setting will help provide additional insights into these questions.
GIS LIBRARY PROJECTS
The decreasing costs of computer hardware in conjunction with the
increasing power of this same hardware have made it possible for librar-
ies to consider providing GIS access for their clients. During the last few
years, several significant projects involving Geographic Information Sys-
tems and libraries have been undertaken.
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The most widespread and coordinated project is that by the Associa-
tion ofResearch Libraries (ARL) and the Environmental Systems Research
Institute (ESRI) . The program currently includes about seventy research
libraries. The goals of the project are:
1. to introduce GIS to a variety of libraries;
2. to develop GIS expertise in the library community;
3. to encourage connections and communication between GIS users and
government agencies;
4. to promote education and research through improved public access
to information;
5. to initiate library projects to explore new applications of spatially ref-
erenced information; and
6. to evaluate the introduction of these GIS services into research librar-
ies (McGlamery & Lamont, 1994).
The ARL project was begun in the spring of 1992. The project has
involved providing software, data sets, and training to librarians. An e-
mail discussion list has also been established to facilitate communication
among the ARL libraries participating in this project.
A more recent and ambitious project was begun in 1994 that involves
libraries and spatial data. The Alexandria Project is one of the six digital
library projects chosen to be funded by the National Science Foundation
during 1994. The goal of this project is to develop a user-friendly digital
library system that supports both textual and spatially indexed sources of
information and that is scalable on a national level. One of the main
initial outputs of this project will be a distributed testbed system appear-
ing to the user as a single library. The research and development team
includes not only computer scientists but librarians as well, including the
Map and Image Laboratory of the University of California at Santa Bar-
bara Library, the library of the State University of New York at Buffalo,
the U.S. Library of Congress, the library of the U.S. Geological Survey,
and the St. Louis Public Library. This project is based and administered
at UC Santa Barbara.
Finally, a number of projects involving public libraries and Geo-
graphic Information Systems have also begun recently. Unlike research
libraries, there is no coordination among these projects but rather a num-
ber of independent projects undertaken by each particular library sys-
tem. Oftentimes this has been done in conjunction with an outside en-
tity. Perhaps the best-known public library GIS project is the one at St.
Louis Public Library and its Electronic Atlas project using ESRI's ArcView
software (Kofron & Watts, 1993). Other public library systems with GISs
at varying stages of implementation include Bellevue Regional Library in
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Washington, Boston Public Library in Massachusetts, Cambridge Public
Library in Massachusetts, Charlotte Public Library in North Carolina,
Cleveland Public Library in Ohio, District of Columbia Public Library in
Washington, D.C., Leon County Public Library in Florida, Monmouth
County Library in NewJersey, New York Public Library in New York, New-
port Beach Central Library in California, Ontario City Library in Califor-
nia, and the Seattle Public Library in Washington. By the time this article
appears in print, the number will be significantly higher. As recently as
just seven months ago (August 1994), McGraw (1994) could only locate
four public library branches with interest in, and possession of, GIS
programs.
RESEARCH METHODOLOGY
As part of the research in developing a model for implementing
Geographic Information Systems in a public library environment, a list
of libraries that were known to have attempted to introduce GIS into
their own library was developed. These libraries included not only pub-
lic libraries but also research libraries and state libraries as well. The
names of these libraries were obtained by three primary means:
1. a list of the ARL GIS Literacy Project participants;
2. a review of popular GIS literature (e.g., GIS World, Government Tech-
nology) over the last five years; and
3. a query of all librarians contacted about other GISs in a library setting
of which he or she may have knowledge.
This generated a total list of eighty-eight libraries. Sixty-six of the
libraries (75 percent) were participants in the ARL project. During the
months of February and March of 1995, phone calls were made to these
eighty-eight libraries. A total of seventy-three individuals (83 percent)
were successfully contacted. Not all libraries contacted had actually imple-
mented a GIS in their library for one reason or another. Of the seventy-
three libraries, sixty (82 percent) had a GIS.
REVIEW OF LIBRARY EXPERIENCES IN
IMPLEMENTING GIS
Once contacted, participants were asked to discuss several aspects of
their Geographic Information Systems environment and their experiences
in implementing GIS (see Appendix A for a list of the discussion points) .
In some instances, not all questions were asked because the questions
were clearly not applicable given earlier responses or this researcher had
prior knowledge about some of the answers to the questions.
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The responses were entered into a database for further analysis.
Analyses were performed on the collected responses in several ways:
1. all respondents as a whole (sixty-four libraries total);
2. respondents from the public library arena only (eleven libraries total) ;
3. respondents whose GIS implementation experiences could be classi-
fied as outstanding or exemplary (seventeen libraries total);
4. respondents whose GIS implementation experiences could be classi-
fied as disappointing (fifteen libraries total).
The category ofoutstanding/exemplary GIS implementation is based
completely on this researcher's subjective evaluation of the respondent's
success in introducing GIS to their library patrons. The respondents were
not asked to evaluate their own efforts to implement GIS in their library.
The library's primary clientele could have been college students or the
general public.
The category of a disappointing Geographic Information System
implementation is based on the respondent's voluntary evaluation of their
own library's experience. Remember that the respondents were not asked
to evaluate their own efforts to implement GIS in their library. As a re-
sult, this library category may better measure an individual respondent's
own expectations than an actual difference relative to other libraries with
"average" GIS implementation experiences.
It was hoped that this breakdown in respondent categories would
help provide a clearer picture of factors likely to lead to successful versus
unsuccessful GIS implementation as well as provide a clearer picture of
any problems that may be unique to public libraries.
RESULTS OF PHONE SURVEY
A number of questions were asked of the respondents. The only ones
that will be discussed are those that deal with a library's likelihood of
successful GIS implementation. Table 1 divides the libraries into four
groups. The greatest barriers to GIS implementation as identified by
each respondent are given in the columns labeled from one to eight. An
individual could identify more than one problem, so the totals across a
row do not sum to 100 percent.
Regardless of the library grouping, the biggest problem is the large
amount of training required for library staff to successfully support the
GIS environment. This is due to the complexity of the GIS software.
This is the biggest problem even for those libraries that were identified
as having the greatest success in implementing GIS in their library. Even
after staff is trained, the amount of time required for librarians to sup-
port GIS users is high and considered to be the second highest-ranking
problem by librarians as a whole.
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TABLE 1
BARRIERS TO GIS IMPLEMENTATION IN LIBRARIES
Barrier Barrier Barrier Barrier Barrier Barrier Barrier Barrier
Library Grouping
All (64 libraries total)
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issues (covered earlier), procurement of equipment, and lack of support
and/or constituency. Problems with hardware procurement led to loss
of continuity on the GIS project, decline in staff expertise due to lack of
GIS exposure, and loss of user interest. The lack of support (external or
internal) or ofa clearly-defined constituency leads to inability to adequately
plan and promote the GIS implementation and/or the lack of GIS usage
in general.
Respondents were also asked to provide advice that they would give
to other librarians planning to introduce and implement GIS into a new
library. The advice by each respondent was grouped into the eight cat-
egories given in Table 2. An individual could provide more than one
piece of advice so the totals across a row do not sum to 100 percent.
Without exception, the most frequently given advice was to ensure that
the librarians supporting the GIS be provided with enough time and train-
ing to learn the software as well as to provide the proper end-user support.
Lack of adequate staffing is the second most frequently provided advice by
librarians with problems implementing a GIS in their library.
If staffing is adequate, it is also important that the libraries obtain
state-of-the-art equipment in terms of hardware. This advice is the third
highest ranking one among all library groups following staffing.
Public librarians, more than any other group of librarians, noted
that it was important to define the library's constituency group. This is
because of the broad range of public library users and the individual
public library's inability to serve all of its users all at once. Relevant data
sets for users can be developed quickly if a constituency group can be
identified so that library efforts can be initially focused on developing
the desired data sets for that constituency.
Another significant observation is found in the advice given by li-
braries that were most successful in implementing Geographic Informa-
tion Systems. Almost one-half of them advised librarians to implement
the GIS in a controlled environment with careful definitions ofwhat should
and should not be done by the library. In their opinion, hasty GIS imple-
mentations are likely to lead to failures rather than successes. Thus, gen-
eral conclusions that can be derived from Tables 1 and 2 are:
1 . libraries with inadequate staffing levels should not attempt to intro-
duce GIS to their patrons;
2. staff training on the GIS and staff assistance with library patrons is
critical to a successful GIS implementation experience;
3. successful implementation of GIS requires an advanced computer con-
figuration which may need to approach state-of-the-art in the micro-
computer world;
4. it is important to identify who your user group will be; and
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TABLE 2
ADVICE FOR GIS IMPLEMENTATION TO OTHER LIBRARIES
Library Grouping Advice Advice Advice Advice Advice Advice Advice Advice1234567 8
All (64 libraries
total)
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3. adaptive interpersonal use model, which combines the earlier two mod-
els into one model. In this model, different levels of services are pro-
vided by librarians depending on the sophistication of the user.
Allen (1993) divided the configuration of computers in a library
mapping environment into three levels: minimum, medium, and
maximum:
1 . minimum level-this level requires little expertise from the library staff
and places the burden of knowing how to access data on the user.
The user will not be able to manipulate data to a great extent and not
be able to work with their own data.
2. medium level-this level might consist of a workstation that allows a
user to extract data, view, print, and manipulate displayed images.
3. maximum level-this level includes all the functionalities of the me-
dium level plus the capability to import and export data sets from or
to other GISs. The overall configuration of the GIS might be better
defined as a "GIS laboratory."
McGraw (1994) analyzed the role of "electronic maps" in public li-
braries from several major viewpoints (e.g., time, demand, equipment
costs). Allen's article is also referenced and McGraw suggests that the
most sophisticated GIS set-up that should be expected in a public library
setting is one comparable to the "Medium" level and that even the "Mini-
mum" level may suffice. He suggested that GIS services are probably best
housed in larger libraries with extant map collections. Such libraries
have comparatively well-trained staffs and should be able to generate ad-
equate demand for the service. He believes that smaller libraries have to
be committed financially and politically if they are to succeed, and that
network access to GIS could be the best option for small libraries. McGraw
identifies several things that public libraries providing GIS services should
do:
1 . be committed to training staff in GIS techniques and allow staff suffi-
cient time to assist patrons;
2. be willing to enter into partnerships with data producers to make cur-
rent data available in the library;
3. be committed to maintaining current software and hardware environ-
ments; and
4. be developing publicity and training programs for their patrons.
PROPOSED GIS IMPLEMENTATION MODEL FOR
PUBLIC LIBRARIES
The two models by Allen and Wong do not explicitly address GIS in
the public library environment. The models address the issue from a
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depository library/map librarian standpoint. McGraw's paper extended
the models into a public library environment, but McGraw does not di-
rectly address when the public library setting should be "minimum" or
"medium" for GIS. This research paper integrates the models discussed
earlier with the data from the survey findings to develop an explicit model
for implementing GIS in a variety of public library environments.
The public library environment can be described by its locational
setting (e.g., rural branch library, rural central public library, urban branch
library) . However, there can be so many differences among libraries within
a particular locational setting that this breakdown of public libraries by
locational setting can be obfuscating. For instance, a rural branch library
surrounded by upscale commuters has very different constraints than a
similar library branch surrounded by long-time farming residents.
As a result, a better distinction among library branches for GIS imple-
mentation purposes is between library branches with a large number of
staff members and library branches with only a few staff members. This
can sometimes be translated to mean urban and rural library branches,
respectively, but this is not necessarily the case. The discussion brought
out the importance of adequate staffing as a necessary component for
GIS implementation success.
It is perhaps tempting to develop a public library model for GIS imple-
mentation based on the staff size and funding level of the public library.
But to do so ignores the ultimate reason for implementing the GIS in the
first place-i.e., to develop a useful and usable GIS environment for the
public library patron. In order to do so, the model must carefully con-
sider the different types and needs of potential GIS users in the library.
Allen (1993) identifies three broad spatial data user types:
1 . map user who simply wants to make use of an already existing product;
2. personalized map user who wishes to make simple use of existing data
to produce a map specifically designed for his or her personal needs;
3. mapmaker, who wishes to acquire, manipulate, and analyze data in a
sophisticated manner.
Although Allen does not make the distinction, a necessary one in the
GIS environment is between library patrons who are very comfortable in
a computer environment-i.e., those that could be called "computer se-
cure"-and those who are uncomfortable in a computer environment-
i.e., "computer insecure."
Figure 1 presents a flowchart model for implementing Geographic
Information Systems in a public library arena. The flowchart is based
primarily upon the most important considerations for successful imple-
mentation of a GIS in a library as provided by librarians themselves. These
are staffing levels, access to trained staff capable of supporting a GIS,
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adequate GIS hardware environment, and an identified user constituency
for the GIS. The only additional consideration in the flowchart besides
those provided by librarians is the comfort level of the library patrons
with computers.
To use the flowchart, a user enters from the "start" box at the top. By
answering the questions either "yes" or "no" through the diamond boxes,
the user eventually ends up at an outer rectangle that specifies an optimal
GIS configuration for a public library given the existing library and user
environment. The terms
"map user," "personalized map user," and
"mapmaker" are from Allen (1993) while the terms "P/U," "A/l/U," and
"C/D" correspond to Wong's (1993) personal use, adaptive interpersonal
use, and chauffeur-driven models, respectively. The flowchart is iterative.
Hence, as the circumstances of the library and/or its patrons change, the
optimal GIS configuration will change as well.
Some important points to note from the flowchart include:
1. there is no situation in which a library should try to introduce GIS
into its environment if its existing equipment is inadequate;
2. unless the library resides in a market area with a high percentage of
computer literate patrons and/or the library has ready access to com-
puter-literate staff, Allen's map user option is probably the only GIS
implementation option that should be considered;
3. five of the ten possible paths through this flowchart lead to a map user
option as the best choice, while only two of the possible ten lead to a
mapmaker option.
Thus, a good starting assumption for public librarians introducing GIS
into their library would be that the library should support only map users
until other circumstances suggest otherwise. Only after a period of public
exposure to the simpler forms of digital spatial data sets should a public
librarian contemplate supporting a mapmaker option and then only if data
sets are readily available in addition to a computer literate staff.
Another way to implement GIS in a public library setting is provided
in Table 3. This table analyzes the library environment relative to two
important variables, that of computer "comfortableness" of the library
patron and library staffing. There are four possible combinations of the
two variables, and Table 3 lists all four of them in the left-most column.
Given the staffing availability of a particular library branch, the middle
column gives the resulting computer use model possibilities developed
by Wong (1993). For instance, a library branch with a small number of
staff can best support Wong's personal use data model in which each user
interacts directly with the computer and any GIS software because a pub-
lic librarian would most likely not have a large amount of time to handle
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The final column of Table 3 lists Allen's three types of spatial data
users within each of the four library types relative to the optimal com-
puter use model. For instance, a map user that is uncomfortable with
computers could probably still be supported in a public library environ-
ment with a limited number of library staff if he or she is merely a map
user. This is because of the relative simplicity of such software. The
same
"computer-insecure" user may not be able to be easily supported in
such a public library environment if he or she wanted a personalized
map, however, because of the limitations of library staff, that user should
probably go to a better staffed library (library type 2 and 4 of Table 3).
Based on their comments about GIS software complexity from the
majority of librarians and the lengthy time requirements to assist library
patrons in their GIS usage, it can probably be argued that library type
numbers 3 and 4 are very scarce at this point in time. The reason is the
lack of exposure of most casual library patrons to important GIS con-
cepts at this time; even "computer secure" library patrons essentially be-
come
"computer insecure" in a GIS environment.
If this assertion is true, then one would expect that "computer se-
cure" individuals would develop with adequate training and exposure to
GIS. The environment in which this would most likely be found are in
the academic and research libraries participating in the ARL GIS Lit-
eracy Project. In fact, the ARL participants with the most satisfying expe-
riences and the most usage of GIS are in a library type number 4 environ-
ment. They usually have dedicated individuals (or students) that are staff-
ing the library as part of their own training and are assisting others in
learning GIS. The library patrons in this case are often students who are
already comfortable with computers and probably only need some mini-
mal exposure and training to GIS concepts before they become "com-
puter secure" enough to produce their own digital maps.
Westcott (1994) identified some of the major issues to be addressed
in implementing a GIS in a public arena setting, of which the public li-
brary is obviously one:
1. determining the market;
2. developing desirable data, products, and services;
a) What data do you have?
b) How do you market your data?
c) How do you satisfy technical demands?
d) What services do you provide?
The model presented in Figure 1 addresses all of these issues in some
manner. The market is determined during the evaluation of the com-
puter comfort level of the average library patron. The identification of
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TABLE 3
OPTIMAL COMPUTER USER MODEL FOR A PUBLIC LIBRARY BRANCH
Library Type
Number
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lie domain Landview software, ESRI has donated copies of ArcView for
this project.
Major tasks that are being conducted to address the ability of public
library users to find the data they need include: (1) spatial metadata stan-
dards analysis and evaluation relative to library cataloging practices; and
(2) development of surveys of casual user spatial information needs.
Two research tasks that directly improve the ability of casual users to
utilize GIS software include: (1) user interface design and software de-
velopment/modifications using ESRI's AVENUE product; and (2) train-
ing material evaluation and development.
This project will review existing GIS interfaces to evaluate their us-
ability by casual users. Based on this evaluation, the researchers will, in
an iterative process, develop, test, evaluate, and modify alternative GIS
designs and applications in an attempt to determine the elements and
components of a user-friendly GIS interface in a public library setting.
Examples include more restrictive or "pre-canned" GIS and more intui-
tive and self-training user interfaces and hypermedia in providing access
to GIS data.
Although the PLUS+GIS project is research-oriented, it does include
actual placement of GIS and digital spatial data sets into a public library
setting. PLUS+GIS addresses the major GIS implementational issues for
libraries derived from Tables 1 and 2 by taking the following steps:
1 . Library staffing is supplemented with trained geography undergradu-
ate students from Florida State University. These students were vol-
unteering in the Map Resource Center (MRC) in the Leon County
Public Library. The MRC is a collection of hard-copy maps acces-
sible to the general public.
2. Training for library staff as well as to the geography students is pro-
vided on a regular basis by the staff of the Spatial Analysis, Research,
and Training (SART) Program at FSU. SART staff also visits the li-
braries regularly to evaluate the process of the study and the imple-
mentation of the GIS in each of the libraries.
3. All of the participating libraries have a state-of-the-art computer con-
figuration as of early 1995.
4. The user constituency groups have been identified to be local citi-
zens who are interested in accessing local planning data. The Leon
County Growth and Environmental Management Office is actively
working with the FSU team to place their spatial data sets on a GIS
workstation in the local public libraries.
5. The introduction of the GIS to the library patrons has been carefully
planned. Because the placement of the GIS in each of these public
libraries is part of a larger research project, a careful evaluation of
209
JUE/IMPLEMENTING GIS IN THE PUBLIC LIBRARY ARENA
the steps and procedures being undertaken is occurring. In addi-
tion, there is a one-month "break-in" period of the GIS for the public
librarians prior to the official announcement of the GIS software to
the general public.
CONCLUSION
The introduction of GIS into the public arena has been met with
both success and failure in libraries. With the decreasing costs of hard-
ware, costs are disappearing as a major barrier to providing this type of
service to library patrons. The issue is more whether the library should
provide such a service and, if so, exactly how much is adequate.
This paper identifies the major problems that have been encoun-
tered by some of the pioneering libraries in this arena, as well as some of
the advice that such libraries would provide to others contemplating simi-
lar actions. From this information, a flowchart was developed to assist
librarians in making a decision for their own particular situation.
Part of the problem with the introduction of GIS into a public li-
brary setting is that there has been very little research on ways to make
accessing and use of digital spatial data easier for the casual data users, a
category into which most public library users would fall. The PLUS+GIS
project housed at Florida State University addresses this need.
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1. Please describe the computing environment in which your (ARL)
GIS library project resides-i.e., is it networked, stand-alone, etc.?
2. Please estimate the relative percentages ofyour clientele in your GIS
library project.
PUBLIC % SCIENTISTS/RESEARCHERS %
BUSINESS % ORGANIZATIONS %
STUDENTS % OTHERS: %
3. How long has your library had GIS software in the library for your
client's use?
4. Which GIS software packages do you have?
5. What other type of map-making/displaying type software (e.g.,
Landview, Street Atlas) do you have within your facilities?
6. How often is the GIS used during an average day?
By how many individuals?
7. What digital data sets are you making accessible to your GIS users in
the library?
8. What is the most frequently-used data set?
9. Is there a most frequently-requested data set that you do NOT have
available?
10. Is the GIS workstation connected to the Internet? Yes No
1 1 . Do you use or are planning to use the GIS for library management
or library planning?
12. What is the amount and type of training that is provided to librar-
ians who support the GIS system for your clientele? From whom was
the training material obtained?
What is the amount and type of training that is provided to your
clientele who may wish to use the GIS? From whom was the training
material obtained?
1 3. Who provides the technical support for the GIS hardware/software?
14. What has been the greatest problem with the GIS implementation
in your facilities?
15. What would be your advice to other libraries that are introducing
GIS to their clientele?
1 6. (For ARL Libraries Only) Are you supporting or providing any tech-
nical assistance to any public libraries as part of your project?
17. Do you know of any other libraries, especially public libraries, that
are using GIS?
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